

343

are highly correlated with the development of sunspot groups whose
selow-average temperatures reduce the total output of solar radiation.
Solar faculae, with above-average temperatures andr therefore, radia-
tive output higher than normal, cause a much smaller variability
appearing as a radiative excess. The facular effects correlate with
ir radiance peaks before and after some observed dips. A measured 0.05%
?er year downward trend in the 4-year record may be related to the
general pattern of solar activity variation over an 11-year cycle.

3icfnal~to-Noise Ratio. The solar radiance monitor carried aboard the
3MM spacecraft consists of a combination of three independent elec-
trically self-calibrated cavity pyrheliometers having nearly uniform
wavelength sensitivity from the far-ultraviolet through the far-
Lnfrared regions. This sensor combination has provided daily obser-
vations of the sun with an estimated measurement precision of less than
).OO5% since launch. Such precision should be sufficient to detect
solar variability of a magnitude able to affect climate.

and Availability of Data Base. Routine satellite measurements
Df solar radiance have been made since October 1978. This measurement
capability, if sustained, is believed adequate for meeting current
climate requirements for broadband solar radiance monitoring.

Spatial Coverage and Resolution of Additional Measurements Required.
Current measurements should be continued to provide a data base
encompassing at least one 11-year solar cycle.

Frequency of Measurements Required. The wide range of natural
variability found in the current data set supports the need for daily
measurements over the next few years. Beyond then, less frequent
(monthly?) measurements may be adequate.

Feasibility and/or Existence of Technical Systems i Continuity. Although
current technology can meet the scientific requirements for broadband
solar radiance monitoring, no future satellite missions carrying these
instruments have yet been approved. The proposed Upper Atmosphere
Research Satellite (UARS) would have this capability.

5.3.3.1.4 Nitrous Oxide (N20)

Sensitivity. Donner and Ramanathan (1980) and Wang et al. (1976)
calculated a surface warming of 0.3 K and 0.4 K, respectively, for a
doubling of the N20 concentration. A doubling of N20 concentra-
tions would also decrease the total ozone column by as much as 15%
(World Meteorological Organization, 1981) through the catalytic
reactions of N20~produced nitrogen oxides with ozone? the change in
O3 concentration would also have climatic effects.

Rate of Change, Current tropospheric N20 concentrations are approxi-
mately 300 ppbv. N20 levels appear to be approximately 0.8 PPDV
higher in the northern hemisphere than in the southern hemisphere.